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SUMMARY

Thefollowing document outlinesi set of attributes and survey methods that can be used to support
the design, management, and monitoringmbcess basedverscapeestoration projectsThe
approachdraws heavily on the conceptualizationlofv-tech processased restoratio{(LFPBR)
practices presented bwheaton et al. (209) and operationalizeghose ideas through development of
a unified framework for consistently documenting and presenting restoration informatiamughout
aproject lifespanThe protocol has been developed with the following intent:

1 Present an accessible and flexible set of design attributes and monitoring survey protocols that
can be consistently applied tbe design, implementation, and monitoring b-PBR projects.

1 Develp a flexibledatacollection andnanagement solution that encouragagoption of the
survey protocoldy a diverse set of restoration practitionessd thatsupports common tasks
in proposal development, permit acquisition, afdfillment of land management agency
monitoringand reportingrequirements.

1 Advance thescience andrt of LFPBR practices Bncouraginghe adoption of astandardized
design, monitoring, andpproach for the calculation and interpretation @fimmary metrics
that describe project outcomes and effectiveness
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1 INTRODUCTION

This protocol was developed in responsetgrowingtrend within stream and ripariamestoration to
utilize structuresthat mimicthe form and function obeaver dams (i.ebeaver dam analogs, BDAS)
andwoody debrisaccumulatiors (i.e., postassisted log structures, PALH)erestoration approach
involves thestrategic intraludion of thesestructural elementsusing a design intended to amplify
natural hydrologic, geomorphic, and biological processes that accelsti@@mrecovery trajectoies.
Fundamentally, the approadbllowsthe tenants of processg based restoration outlined byBgechie
et al. 2010, tenants of ecological restoration proposed Bglmer et al. (2005ndits extersionasLow
C Tech Process Based Restoratio(LFPBRpy Wheaion et al. (20193hat emphasizd the use of
structural treatments that can be built by hand

The application of. FPBRyained broad appeal within the aquatic ecosystem restoration community
throughout the western U8uring the early 20004Jnlike more traditionatestorationthat relieson
engineering plans and heavy construction equipm@mt, excavators, skisteer, etc) to impose
channel and floodplain restoration designs;RBR ultimately defers design decisions to the
characteristis and limitations set by individual riverscap&hlus, the approach reduceesign and
implementation costs and allesy I (G dzNJ £ &G NBIY LINRPOS&aasSa (.By R2
minimizang economic and ecological risks associated witkam and rigrianrestorationdesign and
implementation LFPBRseeksto enable the restoration community to address aquatic resource
degradationat large spatial scales

Ultimately, LFPBRpracticesareintended to invoke a more resiliemiverscapecapable of maintaining
a diverse and seBustaining set ofiuvialandriparianprocesses that benefit aquatic and terrestrial
resourcesand thefish, wildlife, and people that rely on thermf\s a novel restoration target, the
creation of seHsustaining processes pressm@new set ofchallengesnot onlyfor defining and

framing restoration objectives, but alfor the development of survey protocols and indicator metrics
that can be used to gauge project effectiveness and quaptifject outcomes. This protocol
representsone step towardmeeting these challenges. Following the precedence s&ff3BR
practices, the protocol aims to be an accessible and economical tool that facsitaeewidespread
implementationof river restorationefforts.

1.1 PROTOCOBCOPE ANDRGANIZATID

Throughout their lifespargcosystem restoration projects are inherently complex; each requiring
different phases of planning, prioritization, design, permitting, and coordination of implementation
actions In many cases the selection of monitoring surveys, data collection and summarization

procedures, and calculation of metrics that might indicate project progress and/or effectiveness also

8

Y dz


https://academic.oup.com/bioscience/article/60/3/209/257006
https://academic.oup.com/bioscience/article/60/3/209/257006
https://doi.org/10.1111/j.1365-2664.2005.01004.x
http://lowtechpbr.restoration.usu.edu/manual/

play acriticalrole in successfuroject execution.Given these @amplexities, this protocol representsia
attempt to support a consistent and efficient approach to the design, implementation, monitoring, and
reporting of LIPBR projects and project outcomes.

The protocol consists of three primary componetitat includel) aPROJECT DESIGN AMBLEMENTATION
FRAMEWORthat outlines project organization aralcore set of project desigattributes; 2) a seiesof
MONITORING SURVEx&pable ofgeneratinga diversity of metricglescribng projectoutcomes and
effectiveness3) aDATA COLLECTION AND MANAGEN®Ition that supports consistent information
capture

TABLEL. MAJOR COMPONENTS THAT MAKE UPRRBRMPLEMENTATIOAND MONITORING PROTOCOL AND A
DESCRIPTION OF THE PRIMARY FUNINMTENDEDSE CASESND TARGET USERS SPECIFIC TO EACH COMPONENT
DESIGN ADI MONITORING SURVE® DATA COLLECTION Al
COMPONENT
s |MPLEMENTATION PROTOCOLS MANAGEMENT

Series of monitoring surveys

; Complete data colleatn and
capable of generating a

management solution

Projectorganization using core
set of attributes describing

FUNCTION ) L diversity of metrics describing . .
design, objectives, and . supporting consistent
e ecological outcomes and : :
structure specification g . information capture
project effectiveness
Iterative process intended to Used thraighout design
be edited and updated with Repeat monitoring surveys at development,
APPLICATION implementation, field data

new information throughout  discrete survey events

the lifespan of a project collection, or report

preparation

Accessible to individuals with

reasonable understanding of

fluvial dynamics and All protocol users at
taxonomy. Summer research appropriate application
technician or a community

volunteer.

Requires understanding of the
restoration design. Project
TARGET USEF managers, restoration
designers, or construction
foreman

1.1.1 RESTORATIORRIORITIZATIOANDPLANNING

Prioritization (i.e., where to implement restoratiorgnd planning(i.e., appropriateness of restoration
actions)are critical steps imanyrestorationprojectthat are largely beyond the scope of this protocol.
Rathet this protocol is intended to explicitly suppdtte management, implementation, and
monitoring of lowtech processhased restoration projectsand assumes thaireas targeted for
restoration actions have begprioritized by regional land and habitat management planning
documentsor watershed assessmentéaps An abundanceof resourcesexist that carassist with
restoration project planning, some of which have an explicit focus on pradeased restoration
actions including:



1 Chapter 3: Planning for Lowwech ProcesBased Restoratioin the Lowg Tech Process
Based Restoration of Riverscapes Design Manual (Wheaton et al. 2019) offers a focused
treatment of processed based restration planning considerationsith an emphasis on the
use of hand; built artificial structures

1 River Restoration Analysis Tool (RiverRééyeloped by NOAA Fisheries provides a
comprehensivdrameworkfor considering the risks and impacts associated with riverine
habitat restorationlargelywithin the context of salmon and trouhabitat

1.1.2 PROJECDESIGN ANDMPLEMENTATION

TheProjectDesigrapproach presented isection3 presents dramework andcore setof attributes
used to capture and convey project components including the documentatiobjettives
implementation timelinesstructure designconstruction and maintenancspecification Unlike many
stream habitat oriparian condition survey protocols, the project design component @fotocol
actsas an iterative project managemesolutionthat will be edited and updated throughout the
lifespan of a projecti-or examplethe framework can be used durinigitial inceptionto generate
preliminary material and cost estimates and can also be used dappgrtunisticfield visitsto
develop maintenance plans, collect repeat photos, or document concerns with fish passdige the
Monitoring SurveyProtocolsdescribed in sectiod, the project management protaat is primarily
aimed at users with a thorough understanding of the restoratiesignand context for restoration
objectives. This woulshcludethose individualgarryingthe title of project managerrestoration
designeror constructionmanager andthat are tasked with longerm project oversight

1.1.3 MONITORINGURVESPROTOCOLS

Obviously, a single protocol does not exist that would be capable of capturing the diversity of
ecological and practical outcomes that might be initiated as a result of stegginparianrestoration
actions. However,hte monitoringsurveysncludedwithin this protocol have been designed to
generate a series of metrigsdicative ofrestorationoutcomesthat include:

1 SrrRUCTURBJRVEY; A field survey dsigned to document theharacteristicsgynamicsand
distribution ofnatural and artificial structural elements (i.e., beaver dams and woody debris
jams), and generate metrics descngistructure function and potential risks.g., fish passage
concerns).

1 HANNEISURVEYX A field survey designed to document tblaracteristicsgynamicsand
distribution of geomorphic habitatinits andgenerate metricglescribingorocess; based
restoration effectiveness anid-channelhabitat quantity and quality (i.e., complexity).

1 REMOTERVERSCARBIRVEY A desktop workflow designed to quafytivalley bottom dynamics
and compositionincludingvegetation community compositigriloodplain connectivity, and
habitat quantityfrom aerial imagery.

10


https://www.researchgate.net/publication/332304801_Chapter_3_-_Planning_for_Low-Tech_Process-Based_Restoration
https://www.webapps.nwfsc.noaa.gov/apex/f?p=275:1:

The monitoringsurveys, described in greater detail within sectibnMonitoring SurveyProtocols are
included within theprotocol as optional project componentsThe surveys areptionalin that
practitioners need onlymplementthose survey protocols thatlign with theirproject objectives, or
where capacity of the coordinating agency can support monitoaictgyities However, when
implemented together the monitoring survey metrics provide multiple lines of evidemaedan be
used to describe restoration effectiveness and progress toyaogect objectives.

Unlike the project management protocol components, the monitoring surveys do not require an
depth knowledge otthe projectdesign or detailed context for restation objectives. The surveys are
intended to beaccessibl¢o thoseindividualswith a reasonable understanding ffivial dynamicsand
taxonomysuch as a summeesearch technician acommunity volunteer.

1.1.4 DATACOLLECTION ANDANAGEMENAPPLICATION

The protocol framework idesigned with a complementagatabase application capable of supporting
the collection, management, export, and summarization of project management and monitoring
survey informationFigurel). In its current iteration the database has been builEiremaker Prpas

this platform delivers a number of features that allow rapid development of a richadbkaction and
management applicatigrincludng:

T

MULT+PLATFORM SUPPORA single database file can be used across Mac and Windows
operating systems and used in the fieldi®ad and iPhonenobile devices.

OFFLINE supPOgRTFuUll data access memote locations lacking data connectivity.

PHOTO CAPTURE AND STORAGHeld captureof photosdirectly into mobile devices and desktop
photo import and export.

GOORDINATE CAPTUREIeld capture of latitude and longitude using GPS enabled mobile devices.

QusToM MAPPING Geographic visualizatiaot project and restoration structures locatialata
from within the application.

RcCH DATA ExPORData export in common tabular formats (i.e., .csv, .xBxgl generation and
export ofstandardized®DF reports.

A series ofnstructional videoxoveringthe operationand features of the database application should
also be considered amportant component of this protocol
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https://www.filemaker.com/
http://fmltpbr.riverscapes.xyz/Learn

® o Project Database

= PROJECT: Bear CrREEx HYDROLOGIC ENHANCEMENT
GGOTE IMAGE || MATERIALS || STRUCTURETYPES | PH o oioct scnio stvietes. b gonorsl, 0
PR projects define a single entlty for funding

and permit acquisiion and will be
Bear Creek Hydrologic Enhancement Q
composed of one o moce reatment

Sadioc mociiodng reacties. PROJECT: BEAR CREEX HYDROLOGIC ENHANCEMENT
7] - Latun Mis Q

7

Mid John Day - Bridge Creek Watershed Council

Boar Creek rostoration sctions will work 10 address wirlorshed npairments that stem from histonc land-use (e.g. overgrazing
channeiization, boarver ersdication, fre suppression and juniper proleration) and have resulied i altered hydrologic and ripartan
Aunction, reduced geomorphic compiaxty. and Uitmatoly a decroase in ESA salmonid habital guantity and quaity

? Beaver 304 2 24 @z
£ czzy 452 3 29 m
#] Rancher 210 4 21 (m]

Spring 124 1 10

(>

Rpbe-app-20200507

HGUREL. EXAMPLE OF THIROJECT MANAGEMENT DATABASE APPLIGAIL@A) THE APPLICATION IS DESIGNED
USEON DESKTOP COMPUTERS AS WELL AS MOBILHIDEEMHESNE ANDPAD) AND FACILITATES DARPTURE
MANAGEMENTSUMMARIZATIQMND REPORTING

1.2 LTPBRPROJECORGANIZATION

This protocobrganizes L-PBRprojectinformation according tca scaledependentspatial hierarchy
which allowsdesign, maintenance, and monitorimgformation to be specified and summarized at a
spatial resolution that is bat practical and efficienf-rom large to small, the spatial organization
framework consists of:

1 ProJECTSa set of restoration actions covered under a specific set of permits and/or funding
sources. Projects consist of one or more restoration treatmeathes(Figure3).

1 ReAcHEs linear segments dahe river network delineated to serve as the primary unit of
management within a restoration project. Agle reach will ideally share typical valley and/or
channel characteristics (i.e., valley bottom width, level of incision, valley gradient, ecosystem
impairment) andrestoration objective (Figure3). Reaches generally will contain multiple
structurecomplexes
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1 ComPLEXEG a duster or group of retoration structuresi(e., wood structuresand/or beaver
damanalog) designed to work together to mimic and/or promote specific processes
support of local objective@-igure?). The term comes from the concept of a beaver dam
complex consisting of a mosaic of beaver dams and ponds capable of rearranging entire valley
bottoms.

1 SrrucTurEsthe smallest spatial unit of an{PBR project refexto structuralelements

introduced to theriverscapadesigned to mimic the form and function of beaver dams (i.e.,
BDAs) and woody debrége&cumulatiors (i.e., PAS).

HGURE2. EXAMPLE OF A STRUCTURE COMPIEBEBNER DAM ANALOBDADESIGNED TO WORK IN CONCERT TO
ACHIEVE A SPECIFIC GEOMORPHIC OR HYDROLOGIC OBJECTIVE
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